
Eur Respir J 1997; 10: 1072–1078
DOI: 10.1183/09031936.97.10051072
Printed in UK - all rights reserved

Airway obstruction and rheumatoid arthritis
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ABSTRACT: The aim of this study was to assess the percentage of respiratory
disorders and airway obstruction in patients with rheumatoid arthritis by com-
paring lung function test results between patients with rheumatoid arthritis and
control subjects with other rheumatological conditions.

A prospective case-control study of respiratory symptoms and lung function
abnormalities was performed in a series of 100 patients with rheumatoid arthri-
tis. Eighty eight patients with other rheumatological diseases served as controls.
Diagnosis of respiratory disorders was based on clinical, radiological and spiro-
metric findings. Airway obstruction was determined from predicted values. The
results were compared using Student's t-test and Chi-squared tests. An explana-
tory analysis was carried out by linear regression.

The number of symptoms, respiratory disorders (including bronchiectasis) and
lung function abnormalities was higher in patients with rheumatoid arthritis than
in controls. After exclusion of smokers, the proportion of airway obstruction in
patients with rheumatoid arthritis was 16% (versus 0% in controls), although the
patients with rheumatoid arthritis still had more symptoms and respiratory dis-
orders. The Chi-squared test did not identify any relationship between airway
obstruction, duration of rheumatoid arthritis and type of treatment and occur-
rence of Sjögren's syndrome. In the nonsmokers, different explanatory models for
the patients with and without a history of cardiac and respiratory disease emerged
from multivariate analysis of indices of obstruction. These models included vari-
ables characterizing the severity and course of the rheumatoid arthritis.

Respiratory disorders (including bronchiectasis) and airway obstruction are more
frequent among patients with rheumatoid arthritis than in rheumatological con-
trols. Although the exact pathophysiology of the link between bronchial obstruc-
tion and rheumatoid arthritis is still a matter of debate, explanatory factors for
obstruction included variables characterizing the rheumatoid arthritis.
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A large number of studies have been devoted to pul-
monary disorders in patients with rheumatoid arthritis
(RA). The well-characterized disorders include: pleur-
al effusions; rheumatoid nodules; pulmonary fibrosis;
and Caplan's syndrome [1, 2]. Bronchiectasis and an in-
creased incidence of chest infections have also been rep-
orted [3, 4], but the pathophysiology is largely unknown.
Although abnormal airway function has been described
in 30–40% of RA patients depending on the study [5–11],
the existence of a specific airway obstruction is a sub-
ject of debate [12].

The prevalence of abnormalities might be influenced
by: 1) patient selection (if they were affected by inter-
stitial lung disease, the incidence of abnormal pulmonary
function test [9] could increase to 30–40%); 2) smok-
ing habits [5]; 3) the methods used to demonstrate abnor-
mal lung function: maximal mid-expiratory flow rate
(MMEFR) [5, 6], maximum expiratory flow at 50% forced
vital capacity (V 'max 50) [8]. Unfortunately, there is, as
yet, no universally agreed definition of what constitutes
an abnormal result [11].

Among the case-control studies, some have compared
pulmonary function between RA patients and controls
with degenerative joint disease [5, 8, 13], although, in
most of the studies, RA patients have been compared
with controls in the general population [6, 7, 10, 11].

In the present study, we attempted to eliminate the
smoking effect and we employed a standardized defin-
ition of lung function abnormalities [14]. The study was
designed to assess the percentage of respiratory disor-
ders and airway obstruction in RA patients by compar-
ing lung function between RA patients and those with
other rheumatological diseases.

Methods

Study population

Between January and December 1994, 100 consecu-
tive patients with rheumatoid arthritis, as defined by the
criteria of the American Rheumatoid Association (1987),
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gave their informed consent to participate in the study.
They included both new and follow-up cases attending
the rheumatism unit at the Limoges University Hospital.
During the same period, control data were obtained from
patients attending the same unit for degenerative joint
diseases or infectious rheumatological diseases. They
were matched for age and sex. After giving their con-
sent, their responses to the questionnaire were record-
ed and they were subjected to the same spirographic
measurements as the RA patients. All patients (cases
and controls) benefited from a chest radiograph.

Questionnaire

The respiratory questionnaire was based on the British
Medical Research Council (BMRC) guidelines. The
French version was drawn up by the World Health
Organization (WHO) [15], and administered by a physi-
cian who saw the patient in the rheumatological unit.

Further questions were added about the rheumatoid dis-
ease: age of onset of RA; duration of arthritis; Ritchie's
index [16]; and erythrocyte sedimentation rate (ESR).
Ritchie's index is the index of reference, used for the vali-
dation of new tools in evaluation of RA patients [17].
ESR was recorded routinely in the Rheumatology Dep-
artment. Sjögren's syndrome was assessed using European
criteria [18], based on clinical, radiological and histo-
logical findings. Presence or absence of rheumatoid fac-
tor (with latex and Waaler Rose titration), antirheumatic
medication (corticosteroids, gold, methotrexate, peni-
cillamine, sulphasalazine, azathioprine, hydroxychloro-
quine) were recorded. The questionnaire was administered
before the lung function examination.

Respiratory history was defined as: history of pul-
monary surgery, pleurisy, pneumonia, tuberculosis, hay
fever or other infrequent and nonobstructive disease.
Cardiac history was extracted from the questionnaire.

Definition of respiratory disorders associated with RA

Chronic bronchitis was defined by cough and expec-
toration 3 months a year for two consecutive years,
according to the criteria of the American Thoracic Soc-
iety (ATS) (1960). Smoking habits were classified as:
nonsmokers (who had never smoked); current smokers;
or ex-smokers (abstinence for the previous 3 months).
The amount smoked annually in pack-years was record-
ed for the smoking group; in view of the small sample size,
the smoking group included both current and ex-smokers.

Asthma was defined by respiratory symptoms and
spirographic findings. Fibrosis was defined by symp-
toms, interstitial syndrome on chest radiograph image,
and restrictive syndrome (decreased total lung capa-
city). Bronchiectasis was suspected on clinical symptoms
(cough, expectoration, coarse crackles) and radiologi-
cal findings. In each of these cases, a computed tomo-
graphy (CT) scan was performed. The diagnosis was
only retained if it was backed-up by the tomodensito-
metric findings.

Pulmonary function tests (PFTs)

PFTs were performed in the same laboratory and using
the same equipment. The spirometric measurements were

made on a pneumotachograph (Medical Graphics 1070,
St. Paul, MN, USA). At least three reproducible measure-
ments were performed on all individuals by operators
experienced with this instrument. Forced vital capacity
(FVC), forced expiratory volume in one second (FEV1),
and forced expiratory flow rate between 25 and 75% of
vital capacity (FEF25–75) were recorded. FEV1/FVC and
FEF25–75/FVC were calculated from these values. The
best of the three curves was selected. Curves with poor
reproducibility or of bad quality were rejected. Values
were expressed as a percentage of the normal values of
the European Coal and Steel Community (ECCS 1993),
which are calculated according to the age, sex and
height of the individual [14].

Residual volume (RV) and total lung capacity (TLC)
were measured by plethysmography (Medical Graphics
1085). Single-breath transfer factor of the lung for car-
bon monoxide (TL,CO) was determined by the inspira-
tory apnoea method (Medical Graphics 1070).

The lower limit for distal airway obstruction was a
value of FEF25–75 of 1.71 L·s-1 less than normal in males
and 1.40 L·s-1 less than normal in females (1.64 SD) [14].
Distal airway obstruction was considered to be present
if values were under these thresholds. The lower limit
for overall airway obstruction was: normal value FEV1/
FVC minus 11.8% in males, and minus 10.7% in females
(1.64 SD) [14]. Overall airway obstruction was consid-
ered to be present if values were under these thresholds.
The lower limit for definition of restrictive pulmonary
function was: TLC minus 1.15 L in males and minus
0.99 L in females (1.64 SD). Restrictive lung function
was considered to be present if values were under these
thresholds. The threshold for TL,CO was calculated in
the same way.

Statistical analysis

Frequency distribution, means and SD were calculat-
ed using Statistical Products and Service Solutions
(SPSS) software (Chigaco Inc.). The quantitative vari-
ables were compared using Student's t-test for unpaired
data. Symptoms, previous chest and cardiac illness, and
qualitative lung function results were compared using
the Chi-squared test. Among lung function results,
FEF25–75, FEV1/FVC were subjected to an explanatory
analysis by stepwise multilinear regression (SPSS soft-
ware). To introduce a variable, the p-value was 0.2, to
eliminate a variable the p-value was 0.3

Results

Patient details

During 1994, 100 hospital patients with recognized
RA were included in the study. During the same per-
iod, 88 control patients (with degenerative or infectious
rheumatological conditions) were also recruited for the
study. Both groups gave their consent to respond to the
questionnaire and, when possible, to carry out PFTs. All
PFTs were analysable in the control group, against 85
in the RA group. There was no difference in demo-
graphic variables, smoking history, symptoms and treat-
ment administered between these 85 patients and the 15
patients with no PFT results.



The characteristics of the patients with RA and the
controls are listed in table 1. There were no statistically
significant differences in demographic details, cardiac
or respiratory history or smoking history. In the RA
patients, respiratory history (n=22) included the fol-
lowing: 6 pneumonia, 6 pleurisy, 1 tuberculosis, 1 tho-
racic surgery, 2 allergic rhinitis, 6 with various chest
conditions. In the control group (n= 12), 2 had a his-
tory of pneumonia, 1 pleurisy, 8 allergic rhinitis, and 1
another chest condition.

Overall analysis of both groups (n=188)

It can be seen from tables 2 and 3 that there were sig-
nificant differences in functional symptoms between the
two groups of patients. There were more associated res-
piratory disorders in the RA group (n=26): 13 chronic
bronchitis, 5 asthma, 2 fibrosis and 6 bronchiectasis.
In the control group (n=7), there were 5 chronic bron-
chitis and 2 asthmas. There was also a significant dif-
ference for the bronchiectasis.

For the functional respiratory disorders, there was a sig-
nificant difference in the indices of obstruction (table 2). There was also a significant difference for all the spi-

rometric indices of obstruction (table 3): FEV1, FEV1/
FVC, FEF25–75, FEF25–75/FVC. However, there was no
significant difference between the RA and control groups
in the parameters assessing restrictive lung values and
impairment of the alveolar-capillary barrier (TL,CO/alve-
olar volume (VA)).

Comparison of groups after exclusion of smokers (n=148)

There were no differences between the patients with
RA (n=81) and controls (n=67) in demographic details
(age, gender, body mass index) or previous illness. How-
ever, the nonsmoking RA group had more respiratory
events (n=22) than did the controls (n=10), although the
difference was not significant (p=0.07).

In table 4, it can be seen that there was a significant
difference for respiratory symptoms and associated pul-
monary conditions. The associated respiratory patholo-
gies in the RA group (n=16) included: 4 cases of chronic
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Table 1.  –  Characteristics of the patient with rheuma-
toid arthritis and of the controls

Cases Controls p-value#

(n=100) (n=88)

Age  yrs‡ 60±12 57±14 NS

Sex  M/F 77/23 67/21 NS

BMI  kg·m-2‡ 24.4±3.9 24.3±4.0 NS

Previous cardiac illness  n 22 21 NS

Previous chest illness  n 22 12 NS

Smokers  n 19 21 NS

Smoking  pack-yrs‡ 28.8±17.6 22.4±14.4 NS

#: Chi-squared Student's t-test. ‡: mean±SD. BMI: body mass
index; M: males; F: females; NS: nonsignificant.

Table 2.  – Symptoms, associated respiratory disorders
and qualitative lung function in patients with rheumatoid
arthritis (n=100) and controls (n=88)

Cases Controls p-value#

n n

Symptoms and pulmonary diseases
Cough 32 14 0.01
Expectoration 19 6 0.01
Dyspnoea 48 11 0.0001
Associated respiratory disease 26 7 0.001
Bronchiectasis 6 0 0.03
Abnormalities of PFT values‡

Overall obstruction (FEV1/FVC) 16 4 0.003
Distal obstruction (FEF25–75) 18 4 0.001
Restrictive lung function (TLC) 9 3 NS

Transfer coefficient (TL,CO/VA) 14 12 NS

#: Chi-squared or Fisher's exact test. ‡: number of patients with
observed value less than threshold (see Methods). PFT: pul-
monary function test; FEV1/FVC: ratio of forced expiratory
volume in one second to forced vital capacity; FEF25–75: forced
expiratory flow between 25 and 75% of forced vital capa-
city; TLC: total lung capacity; TL,CO/VA: transfer coefficient
(transfer factor of the lungs for carbon monoxide/alveolar vol-
ume); NS: nonsignificant. 

Table 3.  –  Results of pulmonary function tests in patients
with rheumatoid arthritis (n=85) and controls (n=88)

Lung function Cases Controls p-value#

% pred % pred

VC 99±16 106±17 0.004
TLC 97±13 99±12 NS

FEV1 92±21 102±19 0.001
FEV1/FVC 94±13 98±8 0.02
FEF25–75/FVC 77±29 84±22 0.06
FEF25–75 78±32 88±25 0.03
TL,CO 102±21 104±18 NS

TL,CO/VA 114±19 110±18 NS

RV 102±27 102±25 NS

RV/TLC 103±25 100±18 NS

#: Student's t-test or Mann-Whitney test (if unequal variances).
Values are presented as mean±SD. The pulmonary function
test results of three patients with rheumatoid arthritis are omit-
ted as they were not interpretable. TLC: total lung capacity,
FEF25–75/FVC: ratio of FEF25–75 to forced vital capacity;
TL,CO: single breath transfer factor of the lungs for carbon
monoxide; RV: residual volume; RV/TLC: ratio of residual
volume to total lung capacity. For further definitions see leg-
end to table 2.

Table 4.  –  Symptoms, associated respiratory disor-
ders and qualitative lung function in nonsmokers with
rheumatoid arthritis (n=81) and controls (n=67)

Cases Controls p-value#

n n

Symptoms and pulmonary diseases
Cough 23 7 0.007
Expectoration 12 0 0.0005
Dyspnoea 37 5 0.0001
Associated respiratory disease 16 2 0.001
Bronchiectasis 6 0 0.03
Abnormalities of PFT values‡

Overall obstruction (FEV1/FVC) 11 0 0.0006
Distal obstruction (FEF25–75) 14 0 0.0001
Restrictive lung function (CPT) 6 3 NS

Transfer coefficient (TL,CO/VA) 12 7 NS

#: Chi-squared or Fisher's exact test. ‡: number of patients with
observed value less than threshold (see Methods). For defin-
itions see legend to table 2.
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bronchitis, 4 asthma, 2 fibroses and 6 bronchiectasis;
while in the control group, only two cases of asthma
were noted. There was a significant difference in the
qualitative indices of obstruction.

PFTs were interpretable in 68 nonsmoking patients
and in the 67 nonsmoking controls (table 5). There
were no significant differences in FEF25–75 and FEF25–75/
FVC, although FEV1 and FEV1/FVC differed between the
two groups. There were no significant differences in
total pulmonary capacity or alveolar-capillary transfer.

Explanatory analysis

For the nonsmoking RA patients (n=81), 15 patients
showed signs of obstructive disease, among them 14
had overall obstruction and 11 had peripheral obstruction.
Two patients had an associated restrictive disease. The
true percentage of obstruction, after exclusion of asso-
ciated restrictive conditions, was thus 13 out of 81(16%).
No cases of obstruction were noted in the non-smoking
controls (n=67).

The qualitative indices of obstruction (overall and dis-
tal obstruction) were analysed using the Chi-squared
test. No relationship was noted between the functional
disorder and the pulmonary or cardiac history, Sjögren's
syndrome (Chi-squared by Fisher test=0.08). Similarly,
there was no relationship between the types of treat-
ment (gold, methotrexate, corticoids) and the spiromet-
ric abnormalities.

A linear regression analysis was carried out on the
two main PFT parameters (FEV1/FVC and FEF25–75),
with the following variables: body mass index (BMI),
age, duration of RA, Ritchie's index, ESR, and cigarette
pack-yrs. Two qualitative variables were employed to
stratify the analysis: pulmonary or cardiac history. In-
cluding smokers and nonsmokers, the only variable in
the equation was the number of pack-yrs (16% of the
explained variance for FEF25–75 and 19% for FEV1/
FVC). Excluding the smokers, the results, as a function
of a history of respiratory disease, are shown in tables
6 and 7. For FEF25–75 (table 6), ESR and duration of
RA emerged as significant factors in patients without
pulmonary history; duration of RA and BMI in those with
pulmonary history. For FEV1/FVC (table 7), Ritchie's
index and duration of RA were the two explanatory

factors in the first group; duration of RA, BMI and
Ritchie's index in the second group. In the nonsmokers,
the models, stratified as a function of history of heart
disease, produced FEF25–75, ESR, BMI, and Ritchie's
index as explanatory factors; while for FEV1/FVC, BMI
and Ritchie's index emerged as explanatory factors.

There were no significant differences in PFT para-
meters between the smoking patients with RA and
smoking controls (Mann-Whitney's test for quantita-
tive variables and Chi-squared test for the respiratory
symptoms).

Discussion

The present study showed that the number of obstruc-
tive syndromes was higher in patients with RA than in
patients with other rheumatological conditions. The per-
centage of associated respiratory disorders, especially
bronchiectasis, was also higher in the patients with RA.

Discussion of the method

There are various sources of bias in case-control stud-
ies of this type. 

Selection bias. The PFT requirement may have select-
ed certain patients, especially in the control group, which
would tend to enhance differences between the two
groups.

Self-report bias inherent in studies using questionnaires.
These are not sensitive enough, even associated with PFT,
to predict isolated radiological abnormalities, which

Table 5.  –  Results of pulmonary function tests in non-
smokers (68 out of 81 nonsmoking patients with rheuma-
toid arthritis had interpretable pulmonary function test
results, and all 67 nonsmoking controls)

Lung function Cases Controls p-value#

% pred % pred

VC 100±16 109±16 0.002
TLC 97±13 99±13 NS

FEV1 94±20 106±16 0.001
FEV1/FVC 95±12 100±7 0.05
FEF25–75 82±32 91±22 NS

FEF25–75/FVC 81±28 85±20 NS

TL,CO 102±20 104±18 NS

TL,CO/VA 114±19 111±17 NS

RV 101±27 100±24 NS

RV/TLC 103±24 98±16 NS

#: Student's t-test or Mann-Whitney test (if unequal variances).
Values are presented as mean±SD. For definitions see legend
to tables 2 and 3.

Table 6.  –  Stepwise multilinear regression for FEF25–75
in nonsmoking patients with rheumatoid arthritis (n=65),
according to pulmonary history

Variables R2 VIF Tolerance p-value

Nonsmokers without pulmonary history
ESR 0.14 1.05 0.95 0.01
Duration of RA 0.24 1.05 0.95 0.07
Nonsmokers with pulmonary history
Duration of RA 0.25 1.08 0.93 0.04
BMI 0.38 1.07 0.93 0.09

FEF25–75: forced expiratory flow between 25 and 75% of
forced vital capacity. ESR: erythrocyte sedimentation rate;
RA: rheumatoid arthritis; BMI: body mass index; R2: coeffi-
cient of regression; VIF: variance inflation factor. VIF and
tolerance are collinearity tests. See Statistical analysis section
for explanation of the stepwise regression.

Table 7.  –  Stepwise multilinear regression for FEV1/FVC
in nonsmoking patients with rheumatoid arthritis (n=62),
according to pulmonary history

Variables R2 VIF Tolerance p-value

Nonsmokers without pulmonary history
Ritchie's index 0.15 1.02 0.98 0.05
Duration of RA 0.20 1.02 0.99 0.19
Nonsmokers with pulmonary history
Duration of RA 0.23 1.04 0.99 0.07
BMI 0.42 1.00 0.99 0.07
Ritchie's index 0.54 1.00 0.99 0.15

FEV1/FVC: ratio of forced expiratory volume in one second
to forced vital capacity. For further definitions see legend to
table 6. See Statistical analysis section for explanation of the
stepwise regression.



may account for the low rates of fibroses reported in
studies of this type. This bias is less significant for
bronchiectasis, which is often accompanied by symp-
toms recorded in the history.

Bias related to the PFT procedures. This was minimized
in the control group, all of whom had interpretable
results, as opposed to only 85% of the RA patients. The
requirement for three reproducible manoeuvres ac-
counts for the decrease in the sample size of the RA
patients (in comparison with the initial group). However,
there was no difference in principal demographic vari-
ables between RA subjects who had interpretable and
non-interpretable PFT.

Respiratory conditions occurring during RA

Patients with RA frequently have respiratory disor-
ders including: pleurisy, obstructive pulmonary disease,
interstitial lung disease, parenchymatous nodules and,
less commonly, bronchiectasis [1, 9].

In the present study, the following disorders were
found: 13% chronic bronchitis (including smokers),
9% pleurisy, 6% bronchiectasis, 5% asthma and 2% fib-
roses. The 2% fibroses, although low, is in line with the
findings of other studies [2, 11, 13]. RÉMY-JARDIN et al.
[19] suggest that the low rates of fibroses in clinical
studies is due to the lack of sensitivity of questionnaires
and the absence of systematic CT results. They point
out that less than 5% of interstitial pathologies are det-
ected in such studies. The present study is of the same
type and suffers from the same sources of bias. Although
the incidence of lesions will depend on the diagnostic
methods employed, we were interested here in obstruc-
tive lesions using the results of lung function tests.

The association between RA and bronchiectasis is still
a matter of debate. Lesions of bronchiectasis have been
observed on autopsy [20, 21], with a prevalence rang-
ing 5.2–12%. These figures are higher than those for
the general population [22], for which only a few sur-
veys of the prevalence of bronchiectasis have been re-
ported (0.13% in 1953, and 0.25% in 1963) [1]. It is
likely that this prevalence has dropped since these re-
ports due to more widespread vaccination and early
antibiotic treatment. The prevalence in the USA is re-
ported to be 4 per 10,000 [1]. In a clinical and radio-
logical study, WALKER [2] found 3.1% of bronchiectasis
in patients with RA and 0.3% in patients with degen-
erative rheumatological conditions.

RÉMY-JARDIN et al. [19], using high resolution com-
puted tomography scan (HRCT), found 21% of bron-
chectasis or bronchiolectasis or both. The HRCT scan
images detected 8% abnormalities in asymptomatic
patients, which accounts for the differences in results
from studies, such as ours, based on clinical and radio-
logical findings. A higher detection sensitivity was
found in the patients with symptoms (69%) than in those
without (29%). These results highlight the difficulties
in comparing studies using different definitions of dis-
ease. In a case-control study of this type, the two groups
are subjected to the same sources of bias, such as utili-
zation of clinical and radiological findings, nonsystem-
atic CT scan. Nevertheless, we found more cases of
bronchiectasis in the RA group.

The pathophysiology of the relationship between RA
and bronchiectasis has yet to be elucidated. In 1985,
BAMJI and COOKE [23] noted a significant incidence of
respiratory infections in patients with RA, suggestive of
an iatrogenic effect of the treatment, which might favour
recurrent pulmonary infections. In cases where the
bronchiectasis precedes the RA, other mechanisms need
to be invoked, such as the formation of immune com-
plexes which may enhance damage to joints [24, 25].
BEGIN et al. [26] found, in the absence of infections,
distal bronchial obstructions and a high percentage of
neutrophils in the alveolar lavage fluid from patients
with RA. They were in favour of an immunological
mechanism, in view of the widespread thickening of the
bronchial wall.

The link between obstructive lung disease and the
severity of rheumatological lesions is also a matter of
debate. SHADICK et al. [1] reported more severe rheuma-
tological lesions in 18 patients with RA presenting sec-
ondary bronchiectasis, although other authors have
failed to make this observation [3, 25].

Spirographic disorders in patients with RA

Comparisons are also hampered by the differences in
selection of patients and the fact that the normal ranges
for spirometric parameters (lower limits) differ consid-
erably.

Impairments of respiratory function are common in
RA patients: in a study of 41 cases of RA, FRANCK et
al. [9] found 41.4% with spirographic abnormalities,
including alterations in lung volume and interstitial lung
disease. There was no relationship with rheumatoid fac-
tor, the duration of the RA, or the stage of the disease.

Prevalence of airway obstructive disorders has seemed
to be high in RA diseases. NOUVET et al. [27] found ob-
structive disorders in 50% of their cases of RA. Many
epidemiological studies have been performed to explain
these findings. An early group of case controls studies,
recruited controls from the general population. SASSOON

et al. [10] found no difference in obstruction between
19 nonsmoking RA patients and 47 control patients taken
from the general population. GEDDES et al. [6] compared
100 cases of RA with 84 patients taken from the gen-
eral population. They found a significant decrease in
FEV1, FEV1/FVC and MMEFR in the smoking RA
patients, and a decreased FEV1, VC and MMEFR in the
nonsmoking RA patients.

Using a similar design to the present study, with a com-
bination of spirometric data and clinical questionnaire,
BANKS et al. [11] found that spirometric parameters
(FEV1, VC, MMEFR) were reduced in the nonsmokers
and the smokers, although the ratios (FEV1/FVC and
MMEFR/VC) were no different from those of control
patients. They suggested that the reduction in MMEFR
was due to an associated restrictive disorder.

A second group of studies recruited controls with other
rheumatological conditions. COLLINS et al. [5] compared
smokers with RA and other smokers with degenerative
rheumatological conditions. They found a reduction in
MMEFR in the RA patients, although 77% of these
patients were also smokers. The incidence of obstruc-
tive disorders was higher in the smokers with RA than
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in control smokers, and they concluded that RA poten-
tiated the action of tobacco. In a similar study [8], age,
height, gender and RA all emerged as independent vari-
ables from an explanatory analysis for V 'max,50. The
authors also found an association between the MS-
alpha-1 phenotype and the obstructive syndrome. HASSAN

et al. [13] carried out a study of similar design to eval-
uate bronchial hyperreactivity in RA patients. The preval-
ence of smoking was higher in their series (64% of
current or ex-smokers) than in the present study, but the
incidence of fibroses was the same (2%). They found a
significant difference in the incidence of bronchial hy-
perreactivity in the RA patients (55%) relative to pa-
tients with other rheumatological conditions (16%), after
exclusion of the smoking factor. The prevalence of
wheezing was 18% in the RA patients. No correlations
with history, treatment, or biological markers were ob-
served in this series, although there was a difference
between the RA patients with bronchial hyperactivity
and those without. The obstructive disease may, thus,
have favoured bronchial hyperactivity in the RA patients.

In the present study, we compared RA patients with
patients suffering from rheumatological conditions. The
RA patients were all out-patients and their condition
was essentially stable; they had a low incidence of pul-
monary fibrosis, based on clinical and radiological
findings. The control patients suffered mainly from
degenerative diseases (arthritis) or infectious conditions,
chosen to be as comparable as possible to the RA group.
This may account for the lack of difference in restric-
tive syndrome, which has frequently been found in other
similar case-control studies with a control group drawn
from the general population. However, we found a greater
incidence of obstructive syndrome in the RA patients.
This disorder appears to be more specific to RA than
to other rheumatological conditions. The small number
of patients with bronchiectasis in the present series did
not permit a specific analysis, but the bronchiectasis
almost certainly contributed to the observed rate of
obstructive disorders.

The explanatory analysis needs to be interpreted with
caution, as only FEV1/FVC and FEF25–75 could be mod-
elled and the sample size was small. Inclusion of his-
tory of pulmonary disease altered the factors accounting
for the the obstructive indices. For the nonsmokers with
a history of respiratory disorders, the explanatory model
for FEF25–75 generated ESR, the duration of the RA and
BMI as explanatory factors. For FEV1/FVC, the dura-
tion of the RA, Ritchie's index and BMI emerged. Al-
though we could not unravel the interrelations between
lung disorders and RA, our results, along with those of
other authors, lend further support to the link between
the pulmonary diseases and the severity of the rheuma-
tological lesions.

Various pathophysiological mechanisms have been
suggested for the respiratory disorders in RA. They have
been attributed to a variety of factors including: under-
lying bronchial hyperreactivity [13]; abnormalities in
distal bronchioles [22]; association with a deficit in
alpha1-antitrypsin [8]; recurrent respiratory infections
[6]; or treatment with penicillamine, which may favour
bronchiolitis [7]. Certain authors have failed to find any
link between the obstructive syndrome and Sjögren's
syndrome [5], whereas others have found more severe

disorders in patients with Sjögren' s syndrome [26, 28].
The relationships between airway obstructive disorders,
pulmonary diseases (such as symptomatic or nonsymp-
tomatic bronchiectasis), and the severity of the RA will
need to be established in future epidemiological stud-
ies.

In conclusion, our results have indicated a higher num-
ber of cases of obstructive syndrome in patients with
rheumatoid arthritis compared to controls with other
rheumatic conditions. This was accompanied by a higher
percentage of associated respiratory disorders, which
may be accounted for, at least in part, by the higher
occurrence of bronchiectasis. Nevertheless, our findings
support those of others studies and argue in favour of
a specific obstructive disorder in rheumatoid arthritis.
We could not discern whether this was due to the nature
of the treatment received by these patients or to a man-
ifestation of the disease outside the joints. Further
studies will be required to establish the exact relation-
ship between the obstructive respiratory disorder and
rheumatoid arthritis, and to throw further light on the
pathophysiological mechanism involved.
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